has been implemented in miny other countries. ITU standards that are used in AMPS
cellularinelude: E164 - the global numbering plan. E.212 - the global mobile
dentfication plan. Q.7xx - a series of standards defining Signaling Systern #7 (used as
anallernative 1o ANSTSS7 in AMPS countries outside the US and Cunada).

NCGNPA O North Amenican Numbering Plan Administration
Fhe oreanization responsiblie for allocating numbering resources within the North
Vimenean Numbening Plan Avca: USA, some of its territories, Canada and several
Curtbbean nations. Controlied by Bellcore until January 1998, it is now munaged by
Fockheed-Martin. s responsible tor assignment of new area codes within the North
American Numbering Plan and otfice code assignments within US states und
ITHONCS,

NEN A Nanonal Emergency Number Association
NENA along with NASNA (Natona) Association of State 9-1-1 Administrators),
APCO (Association of Public Salety Communications Otficials) and the TIA are
esponsible for promoting enhanced 9-1-1 standards for wircless systems.

P Telccommunications Industry Association

WAWTHE - Wireline Wircless Integration Task Force

Covernment and Regulatory Qrganizations

AL ribae Communications Authaority (ACA)
he organization responsible for the management of radio spectrum and
elecommunications in Austrabia, formed by a merger of AUSTEL and SMA. APUMP
sepresents people who are unhappy with the decision to eliminale analog cellular by
e vear 20000 in fuvor of the three GSM systems.

KSE - New Zealand Radio Spectrum Autherity
Responsible for the management of radio spectrum in New Zealand.

US Deplool Commerce
he Office of Telecommunications provides a great online source of worldwide
wireless telecommunicanons information.

FCo - U S Federal Communicattons Commission
e organization respansible for the management of telecommunications in the United
states. Their responsibiliies tor public radio communications, such as cellular, include
Mocation of frequencies. the development of regulations that govern their use and
romiorng to ensure that regulations are followed.

Wireless Telecommunications Trade Associations

ATIS - Adhance for Telecommunications Industry Solutions

CTin Ceiutar Telecommunications Industry Association
Yarade assoctation of wireless carmers in the United States, Canada and other
cauntries. Originally a cellular erganization, it now has members that are
Manutacturers, PCS. ESMR and Saiellite cartiers.

CW A Copadian Wireless Telecommunications Association
Norrade association of wireless carriers in Canada,

MM EA S Muli-Media Telecommunications ARSOCIATION
Anassociation of companies focused on computer-telephony integration. They
awinounced in November 1996 that they were merging with the TIA.
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PO LS Personad Communications Industry Association
Formerly Telocator. this orgamzation represents Paging, PCS, ESMR, SMR and
mobile data service providers as well as communications site managers, cquipment
Arnudacturers. and others providing products and services to the wireless industry.
FENeiccommuanicalions Industry Association
“ited States Telephone Association,
A trade association Lor US local exchange carriers.

Wireless Forums

G CMA Development Group
A trade assocanon dedicated tothe promotion of CDMA wireless technology.

MRS Mohile Internet Phone Services Forum
A new group dedicated w promoting the development of Internet access technologies,
services and features from maobtle devices.

PAS Preoviders Forum
PACS Personal Aceess Communication System) is a PCS system based on Bellcore's
WACS and Japan's PHS that will provide 64kbps voice and data, but is restricied to
ow mobtlity appheations.

Uiversal Wreless Communications Consortium
Promoters ol the 1S 136 TDMA digital cellular and PCS standards. mostly through
conterences and symposiumes.,

WHF The Wireless Data Forum is an independent, protocol-neutral trade group dedicated to
sromoting the wireless datiindustry. WDFs members include wireless operators and
squipment providers. application developers and information technology companies
vorking o advance wireless and mobile data products and services.

Glossary

Anilog Signal A signal that varies in a contnuous manner, such as voice.
ANE A\ntomatic identilication of the calling statton

ANST Agnerican National Standards Instiiute.

ATIS Alhance for Telecommunications Industry Solution (lormerly ECSA). Responsible for
ANSESST Standards and US GSM standardization,

BS B.se Siatton

CPAS Ceilalar Priority Access Service

ESN Blectrome Serial Number

GETS eeernment Emergency Telephone Service

HLR e Location Register (databhase of subseriber records)

IFANT trernational Forum for AMPS Standuards Technology

INC Lidusicy Numbering Commitiee

IN 1A Interim Standard,

JEN Laian iZxperts Mecting

I-STD fonn ATIS and TIA standard.

LERG Tocat Exchange Routing Guide
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LLEA Ly Enforcement Agency
MIN Mebde Station (i.e. wireless phone)

MSC Mobile Switching Center (aka MTS0)

NAG Numbhering Advisory Group

PACA Friority Access Channel Assienment

PN VA Project Number. Identifies o project dunng development of o standard.
SPoAaNSt Standards Proposal. ANST equivalent of u PN
FEON Temporary Local Directory Number

FIA felecommunications Industry Association

F'EY “Uesc Telephony

YO Feiccomnunicanions Device Tor the Deat

VIR Viated Location Register

WIEN SVeeless Intelligent Network

52



APPENDIX L

Pl toddeaang companies have subinnticd their names 1o the Alliance Tfor Telccommunications
e us iy Solutions CATIS), mdicating that they have completed implementation of TTY over
Aol weeedess networks and are comphane with Commission regulations regarding TTY
reomnesson over drgimal wireless networks, as outlined in the Commission’s Fourth Report and
Ordes i 7O Docket No. 94-1020 Accordingly. neither ATIS or the TTY Forum, or any of their

chectaas miembers or participants, make any representations or warranties as to the accuracy or
crloieness of this information

AT&T Wireless
Caprock Cellular L.P.
Cingular Wireless LLC
Ericsson Inc.

Kvyocera Wireless
Midwest Wireless Holdings L.L.C.
Motorola
Nextel Communications, Inc.
Sony Ericsson
Southern LLINC



'he following reports were provided to ATIS’ TTY Forum.

Implementation Status Reports

VIR T WIRELESS st sssss s ssass e sassassanes

CAPROCK CELLULAR LLP. s ssssssssssssssssssssssssssssssssssssassssssssssss

CINGUHT AR WIRELESS LLC s

COGRR WIRELESS COMMUNICATIONS, L.I..C.

NORTED NETWORKS crissnmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssans
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VEX T Wareless FINAL Status Report for TTY Forum 23
TF October, 2002
Wishington, D.C,

VXS W rclesy ison bt comiphianee widh tie FOCTs TIY-Digital Compatibility Regulations, Al
dooeteniien dcties arve S comiplered. Therojore, this iv AT&T Wirele ' Jinal repor, and the company
Mo e chded v the ATIS Her of fudly-c angslicet carriers,

VEXTE Wircless Accomplishments since Last report:

eI

o (GSM) The Ericsson E-CTM server was deployed in all AWS commercially liunched GSM markets

"

e OO0 Markers that were not in servive as ol thar daie have been or will be deployed prior 1o their
[P -
e gl Lanpch

sriessim CEDMAD: Soceesstuliy deploved inall AWS markers by 30 June. 2002,

Saceat s TDMA Y 1UIY functienality was enabled wnall Lucent TDMA markets in carly March, 2002, A revised
oz paneh for Y that sapports o sominal 22 millisccond characer bit duration was made GA for network
epievient e early Q202007 and bas been deploved in all AWS markets.

Mebile festing: AT&T Wireless performicd fickl testiny en severul TDMA Gnd GSM TTY -capable handsets.

NokBELCGSVIETTEY Tunciionaliny was enabled in il Nokia GSM niarkets by 27 August. 2002 (in compliance
S vienes of invted waiver Irem the FCO)

Nortel fGSMz A revised patclio allow the retng ol 1TTY calls 1o a cireuil perol hased on the statos of the
prambe = CFM heirer code was made GA ey 1202002

Soctel s TDMA): TTY tunciionalingy wis cnabled inall Nornel TDMA markets by 30 Juae, 2002,

Handsed Availability:
DA

yomyEricsson: A Sony/lricsson TTY compatible handser is generally available.
Matorola: A Mool TEY compatible bandset s generadly available.

Nokie A Nokin TDMA Dandset hecame gencrally avinlable during the 2™ quarter of 2002,
NV

Motorota: Motorola delivered s TEY capable handset 1o our lab during Q2. 2001, and is expecied Lo be
sancrsthy avanduble i Q40 2002,

Nokiaz A Noka TTY companible handset s generally availuble

Somy Eriessems A Seny/Lricsson TTY compatible GSM phone is senerally avaifable

'R
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Caprock Cellular L.P.

PO Box 119
Spur, Texas 79370

Progress of T'TY-Digital Deployment Solutions

CC Docket No. 94-102
IFinal Quarterly Report
October 10, 2002

Coap Roek Celtular has completed iniplementation of TTY - Digital Deployment Solutions
e o B nchuded onthe TTY Tormm™s hist of carriers that are compliant,
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October |, 2002
Fe:: TTY Forum
Fram: Susan Palmer and Ken Evans

I'TY Forum #23 Report
Cingular Wireless 1.LC

O erview

ey Wareless LLC iCingulary comtinues to provide access 1o digital wireless service for ils
cusioeners who use TTYS. Allexisting switches have been thoroughly tested o ensure TTY
comapat by and all new switches must pass e sume standard Gallaudet tests before
covimnercnl service is activated. TTY compatible handsets are available from three
snacterers inhoth GSM and TDMA markets. The National Center [or Cingular Customers
wor Disabilities s providing customer sepport via a direet TTY phone number 1-866-241-6567,
Ghes runbser is listed on the Cingular Wireless website and bills next to the general, voice-based,
s cener e number. Cingular Wireless has also strongly encouraged its handset vendors (o
conenue e dexign, develop and manutacture handscets that provide TTY access.

Crngidin Bas been an active participant in T1Y Forum related activities including week long
ATIS testevents starting in September ol 2001, The purpose of the testing was to conduct cross
rlvasroctare testing and (o quantil’y the PSAP error issue. As noted in previous reports, lesting
L res caded that TTY calls 1o some PSAPs have yielded unacceptable error rates.
Untornmachy, PSAP participation in ATIS sponsored resting has been minimal.

Gosg topveard. Cingular will continue to participate in ATIS sponsored interoperability testing
L isure cross network compatibility. Thes will include TTY Forum work with NENA and

clhe es icoaddress the difficulties some PSAPs have with TTY signuls over digital wireless

el ks

Ongoing Issues

Caliv o seviam PSAPs are viciding unacceprable error rates. ATIS has invited industry
[Carscineni- o numerous weeklong test events. These invitations have been sent to wireless
carters woireless frastructure providers. wireless handsel manutacturers, TTY terminal

i ciers, PSAPs, and PSAP equipment vendors. These tests have identified and resolved
nivous echimcal and administrative issues Untortunately, PSAPs and PSAP equipment
veneors fhee had minimal participation in only one test cvent.  As a result, the industry hus not
heer ablevadentity the source of the high error rates. ATIS has estublished a TTY 1est line to
help PRAP-and PSAP equipnient vendors determine their ability to communicate with wireless
wsees - Dedaes only twenty-one individual PSAPs nationwide have participated in one of the
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st bsanzevents and only five PSAP cquipment manutactures {out of thirty two) have unilized
vt rechcal wols available thraugh ATIS 1o test their readiness (o receive TTY signals.
A G Sulloour Customers may or may not be able 1o successtully make emergency calls using
[

FYOPSAP participation in TTY testing is essential to resolution of this problem,

h
o]



Core Wireless Communications, 1..1..C.

Cons Wireless continues 1o make test cudls with the Uliratee Compact/C Digital TTY device
Doked woth a NOKTA 6360 TDMA Digital phone.  There have been more successes than

Hifires sndan Jeast one of the Tanlures was due to the PSAP's TTY device being oul of order.
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S 10 CDMA TTY/TDD Regulatory FAQ/RFI

= nelosed s information regarding Nortei Networks status to deliver TTY solutions to market in
- .1 pirt of CCMA service providers' ability to meet FCC TTY milestone objectives.

Vihat s the status of TTY/TDD network infrastructure software/hardware development and
testing”

Ivorte] Networks response: Regarding the MTX10/NBSS10.x release, Nortel Networks has completed
d=veic pment, product test and verilicalion. Nortel Networks has completed internal testing using

1+ rolype and more recently using commer:ial mobile handsets with TTY capabilities from a few
v:rdi 5. which have all shown positive results. Neortel Networks does not anticipate performance
=2 with any other vendor's handsets crice they become available provided they are based on
rbhished standards. Norel Networks has also performed tests with a leading manufacturer of
Tix/T: DiTeletypewriter /Terminal lor Deaf Device) PSAP (Public Service Answering Point)
«uipiiient to ensure intercperability. Results of that specific testing were found to be positive'. This
con pieted TTY/TDD solution is based on standards: 1S-127-2 (EVRC) & IS 733-1 (13K Vocoder).
Crperalors will De able to deploy the Nortel Networks TTY solution based on these original standards
IS 7331, 15127-2 to meet the FCC deadline lor implementation.

Ny revisions of these standards namely [S-127-3 (EVRC TTY) & 1S-733-2 (13K TTY) have been
cupaished as of September 2001 Nortel Networks plans to support this new addendum to the
standards in our next scheduled software release, MTXI1/NBSS11, which is scheduled to be

gt nerally available (GA) 0 4 2002. Product testing for this newer, more robust TTY/TDD software
nesed on the revised CDMA standards & currently underway. The latest test results have shown,
mder « variety of test conditions, that the TCER (Total Character Error Rate) is less than a percent.
These positive results have been repeatable when interoperating with mobile terminals with TTY
capaksities from a variety of different vendors who could make their test phones available to Nortel
Notworks during the testing of this TTY enhancement. Nortel Networks did conclude during
rmeroparability that a few mobile terminals were attributing to a higher than usual TCER due to TTY
alyoritkms internal to those handsets being less than the most current version at the time of testing.
These rendars have taken steps to update their mobiles to the latest code; therelore Noriel Networks
Itnasees no issues with interoperability with those mobile terminals in the future.

[anl

L]

=z IT ¢/TDD what are the plans to work with any wireless carrier to perform end-to-end customer
tests, «ind when will this occur?

Neral Networks response: | h e verification process for MTX10/NBSS 10.1.2 version of the TTY/TDD
unchior ality with Nortel Networks lead customers was completed as of January 2002. The Nortel
“etworks TTY/TDD solution showed TCER of less than 1% in most cases and marginally exceeded
te . TCER in only the most strenuous RF and TTY/TDD test conditions'. Nortel Nelworks used
ieverar different TTY mobile terminals during these test activities. Please note the 1% TCER is not
a1 f Ine FCC mandate.

3 nore robust version of the TTY/TOD tunctionality based on the revised CDMA standards is to be
ielivered within the MTXI1/NBSS11 0 software release, which begins end-to-end lead customer
a:dalic n testing later this summer.

‘p=tators are encouraged 1o request their handsel vendors to test their commercial-grade CDMA
17 “af able handsets in Nortel Networks Wireless Interoperability Test Lab.

Nortel Networks acknowledges that the positive results of the TTY/TDD software feature is a direct function of the
TTYTOD equipment available lo Nortel Networks and their lead customer verification partners at the time of TTY/TDD
sevalépment, testing. and full network verification. Also note that Some of the commercially deployed PSAP
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Athitare Nortel Networks plans to test their own or other vendor handsets with your switch
“alion’?

i ort 2l Networks response: Nortel Networks provides only infrastructure for wireless networks. Nortel
Natworks does not provide mobile hardsets. Norlel Networks recommends that the operator engage
1+ handset vendor(s) in order to respond to the FCC regarding handsel availability and

nes yperabiiity test results with Nortel Networks infrastructure.

Operators are encouraged to request their handset vendors to test their commercial grade
COMA TTY capable handsets in Nortel Networks Wireless Interoperability Test Lab.

S ease contact Cher Bruce tor scheduling TTY testing in the Nortel Networks Wireless Interoperability
i1 Lab. where testing is based on current published standards (Phone: 972-684-2299; Fax: 972-
r4 3887 cspruce@ norelnetworks.com

onracts:

a0 ict Marketing MTX10/NBSS510.x SW Kurt Raaflaub (972) 685-2971
r00::Ct Management CDMA TTY/TDD Maniarn P (972) 685-7203

“og latory E911Ph2&TTY/TDD Charles Spann (903) 852-6798
‘i iict Deployment CDMA NBSS SW Mark Schwarrer (972)685-5851
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ANk TDMA TTYY/TDD Regulatory FAQ/RF1

r =ik sed is information regarding Nortel Networks plans to deliver a TTY solution in support of TDMA
2w e providers' ability to meet the FCC TTY milestone objective.

wyaanig the status of TTY/TDD network intrastructure software/hardware development and
testing';

Micrte respornise: Nortel Networks has completed development and testing activities regarding TDMA
- TYIDD functionality. End-to-end system validation within operator networks has also been
mpzated  This TDMA TTY/TDD sciution was tested to be compliant to 1S-823A (TTY/TDD
t xtersion to TIA/EIA 136-410 Enhanced Full Rate Speech Codec) for the EFRC Codec. and to IS-
£a( Yortel Networks has tested this teature with alpha/beta handsets from a few major vendors,
sk have all shown pcsitive result;. We have also received TTY capable mobile handsets
# taining commercial TTY software from major vendors, which have shown excellent interoperability
251 tesults. Nortel Networks has alsc performed tests with a leading manufacturer of TTY/TDD
“eletypewriter /Terminal lor Deaf Device) PSAP (Public Service Answering Point) equipment to
=ncurs inferoperability. Results of that specific testing were lound to be positive.
~uner Networks plans to support new and evolved standards in this year's next software releases. A
r=e robust 'version of the TTY/TDD functionality is to be delivered within the MTX11 soltware
reies 52, MTXIT/NBSS11 1s scheduled lo be generally available (GA) Q4 2002. This new TTY/TDD
warsicny has completed internal testing and has shown greatly improved robustness' when used with
¢ 2ran widely used, but older versions of PSAP equipment that may have issues fully meeting TTY
Standards.

{peraors will be able to deploy Norlel Networks current TTY solution i.e. MTX10, which is based on
It= 1S5-823A and 1S-840 standards, to meet the FCC deadline lor implementation.

Foi TYY/TDD what are the plans 1¢ work with any wireless carrier to perform end-to-end customer
tests and when will this occur?

Nortel tesponse: The verification process with Nortel Networks lead customers for the MTX10
s fiware version of the TTYIiTDD lunctionality has completed as of January 2002. The Nortel
Metworks TTY/TDD solution showed TCER (Total Character Error Rate) of less than 1% in most
casas and marginally exceeded 19 TCER in only the most strenuous RF and TTY/TDD test
candiians. Nonel Networks used several different TTY mobile terminals during these test activities'.
P e:se note the 1% TCER 15 not part of the FCC mandate.

4 1 012> robust version of the TTY/TDD lunctionality 1s to be delivered within the MTX11 software
cte4s: . which begins end-to-end lead customer validation testing later this summer.

— )

wralors are encouraged to request their handset vendors to test their commercial-grade TDMA
¥ cipable handsets in Nortel Networks Wireless Interoperability Test Lab.

‘Noriel Networks acknowledges that the positive results 01 the TTYITDD sofiware leature K a direct function of the
TTY/TDD equipment available to Nortel Networksand their lead customer verification partners at the time of TTY/TDD
development. testing. and full network verification. Also note that some of the commercially deployed PSAP
equipment. consumer TTYITDD devices, and TTY/TDD capable digital mobile terminals will not comply with the Same
oublished standards from which Norlel Networks TTYITDD solution was developed and tested. Thjs reality will impact
witeless operators who strive to deliver the best quality solution. Some operator effort will be required to procurethe
IFper permutation of TTYITDD equipment to inter-work with Nortel Networks TTY/TDD infrastructure software.
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“Wriar e the Network infrastructure sollware/hardware planned general availability dates that
i)pr 11 the deployment of this regulatory feature?

tiotte response; In order that wireless network operators may comply with the FCC's June 30, 2002
czeurement for TTY/TDD implementation. Nortel Networks has made TTY/TDD enabling software
swailalle as follows:
Softwareload | TDMA SW general availability
_Now Avallable (January 2002)

MTX30 TDMA (incl. EDSPM) |

":1ar are the hardware baseline and software baseline to support TDMA TTY/TDD functionality?

hudei response:

'Regulatory solution required ~_ TDMA HW/SW baseline
TTYIDD EDSPM SW for the ICP:

MTXIO SW lor the DMS-MTX"*
e ___ . __ . . _ __ TTY capable handsets (3" party)

**Please note that the MSC itself must meet certain hardware requirements in order to upgrade lo the MTXIO version
¢! software e.g. processor speeds, memory Size. These requirements were communicated to customers in the year
2000 Nortel Networks customer account team personnel churn related to Nortel Networks 2001 downsizing activities
impacied Some smaller Customers. In these instances communication did not occur until 022001

vt = the schedule for deployment (1 the sottware/hardware in the network?

Noret Networks response’ The minimum baseline soltware requirements for this functionality are
Tr:en ubeve. For questions related to scheduling s deployment into an operator's network, please
zontac Nortel Networks Product Deployment. Most of Nortel Networks U.S. TDMA customers (>80%}
havi aiready upgraded to MTX10 arid are therefore TTY/TDD ready. Most of the remaining TDMA
;-st0mers operate smaller networks and are currently showing plans lo order and/or schedule a full
 twors MTX10 upgrade after June 30, 2002. Many ol these smaller customers that have yet to
Jf grade trave significant hardware prerequisites to procure prior to being able to upgrade their MTX
sohtware baseine release. Many d these same operators have scheduled MTX10 for later this year,
wtuch 2 when these mitigating baseiine issues delaying switch readiness are closed. Other operators
n iy cioose to migrate their networks tc improved digital technologies e.g. CDMA or GSM. There is
erativety small portion of rural cellular cusiomers that from whom Nortel Networks has not received
et rmation of upgrade plans.

VI™x1- software will begin to be deployed into lead TDMA customers' networks during the fourth
juarter of this year, delivering even more robust TTY/TDD software.

Nortel Networks recommends that all customers wWho have not yet ordered and scheduled

upgrade MTXIO to please contact Nortel Networks to ensure the most expeditious MSC
Jpgrade.
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Lvhat are Nortel Network's plans tc test their own or other vendor handsets with your switch
SRVHIN o 3

norte Networks response. Norlel Networks provides only infrastructure lor wireless networks. Nortel

Meswirks does not provide mobile handsets Nortel Networks recommends that the operator engage
- andset vendor(s) in order to respond to the FCC regarding handset availability and
teronerability test results wilh Nodel Nelworks infrastructure.

Pperators are encouraged to request their handset vendors to test their commercial grade
TDMA TTY capable handsets in Nortel Networks Wireless Interoperability Test Lab.

125 contact Gerry Chaparro lor scheduling TTY testing in the Nortel Networks Wireless
~perability Test Lab, where testing is based on current published standards (Phone: 972-684-
~ax 972-684-3881: maillo:chaparro @ nonelnelworks.com)

Contacts:

P _duct Marketing MTX1C SW Kurt Raaflaub (972) 685-2971

P 1uct Management TDMA TTY/TDD Doug Kinnaird (403) 769-8461
Hagulatory TTYTDD Charles Spann (903) 852-6798
F i fus t Deployment MTX/NBSS SW Mark Schwarzer (972) 685-5851
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MMCD/Panasonic

Matse strita_Mabile Communications Development Corporation of U.S.A

Panasonic TTY/TDD Forum # 23 Status Report
Oct. 8, 2002

Panasoric has been a participant in the TTY forum since November 9, 2000 and is very
ac five producing products that are accessible to the disabilities community. We were
nappiy 1o announce the general availability of the first digital TTY compliant TDMA
handset to the market back in December 2001. We are thankful for the help and
ceoperation from our industry partners, Alliance for Telecommunications Industry
Sclutions (ATIS) and the TTY Technical Solutions Incubator (TTSI) with testing and
determining technical solutions. We are also thankful to Gallaudet University, National
Arseciation for the Def (NAD), and Telecommunications for the Deaf, Inc (TDI) for
“lelping us design a user-friendly TTY capable handset. We are currently designing
S%M handsets with TTY capability and incorporating the many lessons we have learned
thiugh the forum.

Ne are also proud to have worked with the many good people from the forum and to
contrnbute to the industry meeting the deadline.

Pieter 3 Seidel
Manager Hardware Verification
Panasonic/MMCD
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